The effect of pyrophosphate on the reaction of myosin with 2,4,6-trinitrobenzene sulphonate.
Myosin was reacted with 2,4,6-trinitrobenzene sulphonate (TNBS) in the presence or absence of Mg-pyrophosphate. The reaction led to trinitrophenylation of lysyl residues which could be divided on the basis of the reaction into three classes: (i) two rapidly reacting lysyl residues (RLR), one residing on each head of myosin, whose rate of reaction depends on the presence of Mg-pyrophosphate; (ii) two lysyl residues which react with intermediate rate (ILR) and reside on the rod segment of myosin; and (iii) the remaining lysyl residues of myosin which react slowly with TNBS. The rate of the trinitrophenylation of RLR was followed spectrophotometrically and enzymatically, measuring an absorbance change at 345 nm, and also changes in K+ (EDTA)-, Mg2+- and Ca2+-activated ATPase activities, respectively. According to analysis of the kinetics of the reaction, Mg-pyrophosphate inhibited the rate of trinitrophenylation in both heads of myosin, not in one head only as was suggested by Miyanishi et al. (J. Biochem Tokyo 85; 1979). Myosin heads (myosin subfragment-1, S-1) were prepared by digesting myosin trinitrophenylated in the absence and presence of Mg-pyrophosphate with chymotrypsin. S-1, with trinitrophenylated RLR, was separated from non-trinitrophenylated S-1 by DEAE cellulose column chromatography. The trinitrophenylated S-1 had a high Mg2+- and a low K+(EDTA)-activated ATPase while the non-trinitrophenylated species had the usual high K+(EDTA)- and low Mg2+-ATPase activity. This results excluded the possibility suggested by Miyanishi et al., that the myosin head, which is resistant to trinitrophenylation in the presence of Mg-pyrophosphate, did not possess K+(EDTA)-activated ATPase activity. The presence of Mg-pyrophosphate during trinitrophenylation substantially affected the enzymic characteristics of the modified myosin. The myosin trinitrophenylated in the presence of Mg-pyrophosphate had a higher K+(EDTA)- and a lower Mg2+-ATPase activity. SH1 (Cys-707) also probably becomes a target of the reaction if myosin is trinitrophenylated in the presence of Mg-pyrophosphate. This is deduced from the following findings: (i) the addition of dithiothreitol after trinitrophenylation partially reversed the loss in the K+(EDTA)-ATPase activity; and (ii) the specific alkylation of the SH1 thiol by 1,5-IAEDANS prior to trinitrophenylation prevented the effect of dithiothreitol on the ATPase activity of myosin. The results indicated that Mg-pyrophosphate induced structural changes in the myosin molecule which influenced the course and possibly the target(s) of trinitrophenylation.